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THE ENCHANTED MESA 


By F. W. Honan: 
Buren af American Ethanlogy 


The pueblo of Acoma, in western central New Mexien, is the 
dldest settlement within, the limite of our domain, Many of the 
walls that still stand on that beetling pefinl were seen by Coru- 
hide during his marvelous journdy in 1540, and even then they 
were centurins oli. 

The valley of Acoma has heen described aa * the Garden af 
the Gods maltiplied ty ten, and with teniequal but other won- 
ders thrown in; plus a human, interest, an archiological valine, 
An citmodpliere of romance and mystery :" and the Ooty pmTscn 
fas not been overdrawn, Stretching away for miles lies a bean- 
Hf! level plain clothed in grama and bound on every side by 
mets Of Viriegatol aandatone rising precipitously fron S00 to 
400 feet. and relievod by ‘nilnarets and pinnacles and domes suri] 
muiny other fiittures of nature's urchitecture, About their bases 
minviture forests of piflon and cedar are found, proned of their 
dead links by native wood-gatheréra, Northwestward, Mount 
Taylor, the loftiest peak-in New Mexico-rears ita verdant head, 
and 20 miles mway to the westward the great frowning pine 
fringed Mees (Prieta, with the beautiful vale of Cobollita at ite 
feet formes 4 fitting foreground to avery dying ann. 

But none of these great rovk-tables is a0 precipitous, ao awe- 
Mspiting, and seemingly a0 ont of place as the majestic isolated 
Kataimo or Enchanted Mesa, which rises 440 feet from the middle 
of the plain as if too proud to keep company with its fellows: 
sol this was one of the matiy wonderful homesites of the 
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Avomas during their wanderings from the mystic Shiphpu) in 


‘the far north to their prevent lofty dwelling place. 


Aalive tradition. 1 distinguished from myth, whet wninfiu- 
sneed by Caucasian contact, may usually be relied on ever ty 
the extent of disproving or verifying that which purports to le 
historical testimony, ‘The Acoma Indians have handed down 
from shaman to novitinte, from fither to eon, Ih true jrresierip 
torin) fashion for many generations, the stury that Katzime was 
once the howe of their ancestors, ut during a great convalsion | 
of naturt, ata tine when most of the Inhabitants were at work 
in their folds below, an tmmenst rocky mass becane freed fron 
the friable wall of the cliff, destroying the only trail to the sum- 
mit and leaving a few old women to perish on the inacvessible 
height. What more then, conld be necessary to enwrap the 
place forever after in the mystery of enchantment ? 

This tradition waa reqorded in its native purity some twelve 
years ago by Mr Charles F. Lummis, who has done oo much to 
stimulate popular interest in this most interesting corner of Gur 
country, and the same story was mpeated by Acoma lips to the 
present writer while conducting reconnaissance of the poles 
in the hutumn of 1896, During this visit, desiring to test the 
verity of the tradition, a trip was made to the base of Katrine, 
where a careful examination of the talus (especially where it is 
piled high ubout the foot of the great southwestern eleft (Pl. 82, 
$2) up which the ancient pethway was reputed to have wotitd 
jis Houren) wae rewarded by the finding of numeroits fragtnents of 


pottery of very ancient type, some of which were decorated in a 


vitreous glaxe, an art now lost to Pueblo potters, The talus at 
this point rises to a height of hi feut above the plain, arid there- 
fore slightly more than half-way up the mean side, It ls com- 
posed largely of earth, which could have lieen deposited there 
in no other way whateoever than by washing from the summit 
during periods of storm throngh nuiny centuries. An exnoalion- 
tion of the trail to a point within 60 feet of the fop exhibited 
traces of what wore evidently the hand and foot holes that had 
once aided in the saeeat of the ancient trail, a=.at Acoma today. 
Even thon the indications of the former oooupaticy of the En- 
chanted Mesa were regarded as sufficient and that another one 
of mnny native traditions had been verified by archeologic proof, 

Enchanted Mesa has become celebrated during the last sum- 
murthrongh the reporte of the expedition of Prof William Libbey, 
af Princeton, who, after several daya of effort, succeeded in scal- 
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ing the height, in-the latter part of July, by means of a life-aav- 
ing equipment. Tt woultl seem that Professor Libbey neglected 
to search for relics in the talus, that he devoted no attention 
to the great southwestern cleft or cove up which the trail wus 
reputed to have passed, and that after spending some three hours 
on the narrow southern extension of the mesa top, awning the 
arrival of a ladder from Acoma to conduct him actos & fissure, 
he employed the remaining: two howure in a reconnnissaney of 
the wider and more interesting part of the height, finding noth- 
ing that would indicate even a former visit by human beings.* 
While engaged in archeologic work in Arizona and ater in 
Cebollita valley in western central New Mexico, some 20 miles 
westward from Acoma puchlo, I was directed to visit Kntzimo 
‘one more in order fo determines whatwidditional data af an trehe- 
ological nature tight be gatherod by an examination of the 
euimmit. The knowledge gained by the previous visit made it 
apparent that a light equipment only would be nevessary to me 
ecomplish the task. Procuring an extension ladder, comprising 
six O-foot sections, some 300 feet of half-inch rope, and a pale 
pick, together with « number of bolts, drills, ote., which afler- 
ward wer found to be nuedles, I proceoded to Laguna, the 
newest, vet the most rapidly decaying, of all the pueblos, on the 
Saute Fé Pacific railroad, Here I was fortunate in enlisting 
the serviges of Major George H. Pradt, who haa served aso 
United States doputy surveyor in that section for nearly ot) 
years; Mr A.C, Vroman, of Pasadena, California, a few of whose 
excellont photographs aro here reproduced, and Mr H.C. Hayt, 
of Chicago, Much of the success of the little expodition is dye 
tothe untiring ald of these gentlemen, and for many creature 
comforts Lan indebted to the Messen Mormon, whose beautiful 
little home at Laguna haa delighted the heart. of nay ah Weary 
waylarer in that sunny land. 
Leaving the milroid September 1, we proceeded with two 
firtn Wagons, each drawn by « very amall black mule and a 
large white horse, driven by two sturdy Layuna boys. The rena 
trond westward for about seven miles, then turns southwani 
through o mother wide valley senrred with arroyes anid lined with 
*Thid the eaplerer cromed fo the merthors purt af Tlie cede hoe eines info heel 
few feet (anew the commit af the sorky pomthert tigen, if weahil feet haavn besie Raereen 
eary ter hes ib epenid moet af his time oe frultiessiy im awalting the arrtiad of teenie te 
crus Use Beste. The beddet was treed ae Prodicent Libbey hed lett it, hat ae ken 
deen by me af the Gndiace, when fl bene (he bene moititioned, ih order to Sure jie 
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fantastically carved sandstony cliff. The summit of Moaa En- 
cantada is visible for several miles ere the vale of Acom~n is 
reached, and as one enters the valley proper he cannot fail to 
appreciate the wixdom displayed by the natives in the selection 
Of the beantiful, grasay, iasalotted plain that has beet their 
home for so manv generstions. 

The next day was spent in the village wlinessing that curios 
anomaly of pagriniam intermixed with christianity, known as the 
Fiesta de San Estevan. On the mornitw of the dan osrly start 
wee nude for Mesa Encontado, which lies three miles northionst- 
ward from the pueblo, just within the exstern boundary of the 
Acoma grant, in latitude 64° 54’ N., longitude 177 44" W. 

The remainder of the forenoon was employed in making camp 
in the little grave of cedars at the Inse af the cleft near the sath 
western corner of the height, in unpacking apparatus, and in de- 
termining the altitude of the meen above the western plain, The 
oheervations of Major Prult show that the elevation of the foot of 
the great talus slope abore the plain is ot this pomt i feet, the 
apa Of the tilus 224 feet above the plain, and the top of the 
highest pintatle on the sumerit of the oresn overlooking the oleft 
431 feet* above the sama datum (PL 42.) 

Thestart from camp was madeat noon, Theascent of the talus, 
in which the poteherds had been observed in such considermble 
quantities two youre previously, wie made in a faw mintites, the 
ladders, ropes, and photographic and surveving fretronents 
being carried with come effort, store climbing, heavily laden, at 
an altitude of 600) feet, tna broiling sun, is no trifling labor; hut 
the real work began when the beginning of the rocky slope of the 
cloft waa reached. One member of the party, taking the liad, 
drigged the end of aropie to nw econventent landing place, where a 
dwarf pifion finds suflicient nourishment from: the storm-water 
anid sand from above tocke outa precarious extstenee, Fastening 
the rope to the tree, the outfit was hauled wp, and the other 
members of the party found a remdy means of ascent. The next 
landing wae several feet alive, wt the base of u mither ate pitoh 
of about twelve feet. This wall, although somewhat difliculs to 
scale, may be climbed with greater or less aafety by the aid of 
several dmall holes in Haince, ‘These holes were doubtless rice 
artificially betas the narrow pathway at this point ia now a druin- 

Ties slevallonpa Were duurmined Fea ee | bey Tid id 1h oe a vie 
dranmett, desieg wo eee lie of i font nye oppeette tle cluft, tle aheeryeilane Gris 
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ine entte duriiw periods ofstormn, the soft sandatany has heoome 
a) eh enalec that they have apparently leat theiriormer Se 
The cli at this poitt. was readily surmounted with the aid of 
two sections of the Inder, a rope being carried over the slope 
above nnd secored ton lanes bowlder in the corier of a conve 
Hien terrnce some OU feat heliw thie suniniit. 

This wie the point which I reached during the 1895 visit. At 
that tine I spent several minut on this jedi, nuiking dillgent 
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search on the walle of the cove for evidencus of pictorraphe, but 
finding none This does not signify that none ever existed, for 
both her aod olsewhere about the cliffs rroiat blocks of etane 
have fallen away ao recently that their édge have not yet had 
tine to round by erosion, nad the now exposéd fhoe of their 
former abiding yylaces on the cliff wall ore vet unstained hy 
weathering. (See Fig: 1.) 
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The howlider previously alluded to rests in. a cornet of the: ter- 

roe below a long crack that extends the entire height of the 30 

feet of wall (PL 33), just a it had appeared to me before, and 

IT well remember viewing the chasm while seated on it, [note 

these circumstances, since one of the first things that met my 

gare on reaching this point duridty our late climb was a colloction 

of four onk sticks, being beside the bowlder, that I ani sure were 

not there during my previots climb. Thoy wereabout 24 feet in 

lenwth, an ineh thiek, and bad been freshly pointed at evech end 

: with a sharp tool, evidently'a hatehet, Their oeourrenme here 
sugyestoc| q careful investigation of the fissure above, which re- 

1 sulted in the finding-of a regniar series of porkerd holes, appar. 
ently very ancient, for theiredge: had heen so eroded that they 

are now viellile only on eluee examinution. So shallow, indeed, 

had the holes Leen worn that | at once saw thot while the pointed 

sticky afforded an indlestiw of the former use of the holes, it 

would have heen impossible for the latter to have been etn ployed 

is ancane of sealing the wall in modern times. [therefore con- 
eluded that the aticke hid tecently been left there by one who 
desired to gain neces to the summit, but had failed in the at- 
tenipt. This conclasion wae confirmed immediately afterwant 
. when I found, almost beneath the bowlder, a shard of typical 
modern Acoma pottery andan onfeathered prayer-stick, wad a 
fow moments later Mr Hart dug from the moist sand in the 

corner other fragiients of the same vessel, evidently the remains 

of asacritice, which, had it been aceessible, would doubtless have 

been deposited on the summit. Eb should here be said that the 

difference in ancient and modern Acoma ceramics ls far greater 

than between modern Acoma and Zui ware, for example, and 

it reqeires io very intimate acquaintance to enable anybody to 


bY 


ree 


7 teadily distinguish the one variety from the other in the latter 

> types | | 
After making this interesting find we proceeded to fit together 
4 the entire ladder in order to cealy the 30 feet of shear wall now 
i" before us, Selecting tho midille of the eastern face of the cove 
as the mast convernientand least hazardous point of nacent, the 
| Indder was aljusted and atrefully raised, section by section, util 
it reached the lower part of the sloping terrace above. Two 
hole were then pecked in the soft sandstone floor to provent 
the now altnost vertical Indder from slipping forward down the 
chasty. Again a member of the party went forward, drawing 
7 with hitn a rope fastuned about the waist, the remaining three 

a 





Ap At ap) EAS Al) [he aoe jn Wy BILE Srl el wip} ed At. ny Friny amily 
ii itt diay] “so7 mI) Sa he Woe my fe Ol bi Nps Little | ee pu ee poe FE TE ed |) Peay peta yatta ops wil f 


HLS NOD) AA SH IO bw SED ee HL 


OS a 


; La : if 7) 
+ a a ae 


; | A 
& | : oS 
1 Fie n a . '. es : 
" P : v8, a 
1 F r F i " 
 ) i : J L, = 
ea —_ : I " 
Bs ) | i. a ; 
i y 7 roi 7 { 
si = 1 ie ! ; 
" i is r i | ay a, 
' 1 i Pie | 
| 2 " , 4 : r az 
‘ 1 rif w E 





la “208 A ree, SA OOD “Les 


THE ENCHANTED MESA ‘7 


(the [nilians stayed below) holding the ladder os netdly as pos 
sible; yet it swayed and creaked and bent like a seed until the 
top was reached, anid) it required no Tittle care to step from an 
opper rung tothe disey sloping ladwe witheot forciig the ludder 
from its insecurs bearing. The shelfwas gain in ailety, how- 
ever; the rope waa tied ti a rung and made fast around « larre 
bloek of stone on the terrace to the Jett, The ethors mscunided, 
ine by one, each with the rope tied atownd his chest and dmwn 
aboot the rock by the leader as a measure of precaution. Then: 
the oquipnue, whipped in blankets, was fastened to the end of a 
rope thrown to the two Indians below and drawn up, proce by 
piece. The remainder of theascentwas made without difficulty, 
The time consumed by the entire climb was somewhat over two 
hour. 

Lf the view from tie valley ab Acoma f¢ beautiful, that from 
the summit of Ratzimo ia sublime. Mew Prieta waa sullen 
still, and the pink meas, haughty in their grandeur from the 
plain, now seemed to realize thelr insignificance In the light of 
the glories beyond, Placid little pools, born of the storm the 
day before, live giinting like dintnonds onan emerald fleld. while 
oid Mount Taylor tried in vain te lift his lofty head. nbowe the 
clouds that festooned the nerthern horizon. | 

The summit of Encantoda has been awept and carved and 


swept again by the winds anid rains of centuries. since the anors- 


tors of the simple Aconins clinbed the ladder-trail of which wo 
found the traces. ‘The pinnacled floor has not always appeared 
ns it is today, for it was ones thickly mantled by the sherd-strewn 
sil that now forms o goodly part of the great iwlus henpe Helin, 
The walls of the dwellings, undoubtedly of the sun-baked mud- 
bulls that Costifieds describes, must have been orectod on this 
#0i)] stratum, for the native finds in earth, when he has it, a bet- 
ter footing for hiewalle than he does on bare rock, and one may 
readily see that the film of soil that till remains occurs in places 
that would have afforded the best sites for dwellings, (PI 34) 

The day before wae a day of storm; it even mined jiard 
encugh to drive an Indian from. lite religion. and yet not a cup- 
fol of water fottnd a resting place on the entire mes suriive save 
inva few * potholes "eroded in the sandstone, The water had 
poured over the brink in» hundred cataracts, each contributing 
of the sumenit’s aubatuned to the detritus rownd about the base 
asin every storm for untold apes. 

There is litthe wonder, then, that I despaired of finding even 
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fancle relic when wo had reached the top of the trail nnd loaked 
dhowt ot the destruction w revtiglat ; mol yell we het teen on the 
enmmit only a few minutes when Major Pradt found o sherd of 
pottery of very anwient type, much ormekled hy wiatherme, This 
rag nest je of plain grey wWhiri:, (pribe emree in texture. with o 
Herta of white aun, 

Herinning wt the enstern aie we immediately heen to explore 
the tim of the ecorpment, inn short time encountering the rule 
mowniment which hid bow ohaorved by Professor Libbev, who 
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expressed the opinion that it may have found ite origin in ero 
gion: butit seenis to mo, as T think it will appeor io any one 
who will examine the SLOCOTT FULD 1g Wustration (Pig: 2), that 
only a lance is necessary to determine beyond all doubt that the 
pile could pot huve been-erected save by the hand of man, 
The structure stands on a natural floor of sandstone at the ode 
of the enatern elif, atl consists of nh narrow salah some Si) inches 
it length held arvet by amiadlorslabs and bowlders abctwt the base, 
the stratification of the upright sink being vertioal. that af the 
supporting stones horizontal Tt would juive wen impossible 
for the structure to have originated by any but artificial ments, 
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The revonnaiéennee of the eastern rim wae continued north. 
ward and of the western wdee southward, but oo further eve 
dences of aboriginal oceupancy were observed, The san woe 
lowering, so that we were compelled to suspend the investigation 
in order to make preparition far dur night's camp. Afber apr 
per, Mr Virom ard Mr Hayt iit a huge fire, for thy evening 
air ut this altitude is very chilly We passed the niaht hi ques 
tionable comfort und wero out of our blankets at dawn. After 
tt hnsty branklast, we tnmiedintely legin a survey of the miso 
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rim, anc while thoa engaged were somewhat surprised to find 
three Acomia among a4. They were searcely frinndly at first: 
Wiiheed, moor ig to the Story of Gur two Laurin. who liad 
epent the night In the camp below, they had seen our fire and 
hod come with the avowed tntention of compelling us to de- 
acend, even if they had to threaten to ent down our ladder, A 
little explaination, however, coupled with the information that 
we kept ourcotfee andl sugar in a crevices beroud the camp fire. 
4000 ap peued any wrath that mop have been concent! in their 
bowie atid indinoed eommnnitativeness, 

These three natives were Lucinno UCristoval, tenients of the 
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tribe and a medicine priest; Luis Pino and Santiago Savard, 


principales, After careful inquiry in regard to the tradition of 


the former opetipancy of Kutzima, Luciano informed ta that 


“the olidied hol lived there so long age nnd the storms in his 
country were so destructive that we could mow hardly expect to 
find any remuing on the surtiee ofthe mia. Whon weé told hitn 
and his companions that a potsherd timadl-already been found, 
they became deeply interested and manifested no little anxiety 
te fad other evidences of the lofty homesite of their ancestors. 
Dthink there con be no doubt that this waa the firet visit of ATLY 
of the present Acuimas tothe tesa top, They evinced much 
ettriosity in the place, wad were greutly surprised when we took 
then to the stone monument, of which they could give ne satis 
factory explanation, It ia netlless to any that the nntives did 
Hot intimate that the pile was due to natural cntuees, 

As alrendy stated. the Indiana were deeply interested In flnd- 
ing further evidence of oecupanoy, and T eeouriged them to 


search for relies, ‘They had proceeded only a few yards, xecom- 


paniod by Major Pradt; when tho teniante foond a frogment 
of ancient pottery quite similar to the sherd picked up the 
evening | before. A few moments later soveral more fragments: 
were found (two of them of different kinds of indented ware), 28 
well ws a portion of a shell bracelwt still bearing evidence of eon- 
siderible wear, anda large arrowpoint. Soun wfter the keen-tyer) 
Luciano diseovered near the northern rim of the mesa the blade 
ond of a white stone ax, of the edge of which severn) small 
notehet had been made. Tho oxpoded side of this Implement was 
thoronghly bleached and omekled, while the side in dontact with 
theground wae-stained and still danny when the ftider handed it 
tome After descending the mean the same Indian exhibited 
the blade end of another ax which showed a portion of the groove 
and which was notched similarly tothe other. He bar found it 
on the sumnnt,or rather on a ledge afew feet below the summit, 
Both Mr Hoyt aod myself tried ta purchase it, but the Indian 
refused to part with the specimen, as he was a medicine priest 
nnd desired to keep it forceremoni«l uae Like the other imple 
ment. this ax was thoroughly blenchedl on one side by weather- 
ing, the ubexposed side being stiined thronvh cuntact with the 
lichen-coveged ground. 

We descended the mesa about noo of the second day (Sop- 
tember), having spent about 20 hours on the summit: Dearing 
this time I emploved every opportunity in making «a critical 
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stuily af the general features of the top of Katelmo throughout 
the 2900 feot of its length (see Fig, 45, devoting special consid- 
bration to the topography of the site, the erosion: the ourthy do- 
posite, the drainage, aud the great cedars that stand gaunt and 
bare or lie prone and decaying heesume thdir means of subsistence 
have bedn sé long washed away, and E wae forced to the concin- 
“in that had honte-wal ls, whether af stuneor adobe, evar existed 
on the sunimit at o reasonably femute period, there i no peal 
bility that any tice of then’ eodld Have rernnined to this day, 
The abundance of aeient reliosin the talite, the distinet- remains 
of the ladder-trail, the specimens finnd on the summit bo ped 
with the destruction wrouglit hy nature, the tradition itelf—all 
testify te the former halitation of the site. 

To the Avomas Katefing is stil] enchanted, and as asubjeot it 
the study of mysticign the nun of ecimce must yet regard it. ‘The 
lore of a millennium is not undone liva-few hours of iconoclasm:; 


ELECTRIC STREET RAILWAYS 


Acvording to the Weatern Elcetrician, there were, an Antiiniry 1, 
1497, 15,250 miles of stroet-ear truck in the United States. of 
which 18 S80 miles, ur ou per cont, wore apernterd hy electricity, 
1010 titles, or 6.6 per cent, by horses, 515 miles, or $4 per cent, 
by cable, and 145 miles, or pet cent, by steam dummy. The 
adoption of dlectricity aga mothe power has oor pletely revo 
lutionized the methods of city and suburban transportation, 
Between January 1, 1888. avd January], 1897, the numbor of 
horse cars in use decrensmd from 21.730 to O60 while the wum- 
ber of electric cars ingressed from 172 to 87.007. In 1888 horse 
cars represente! Si per cont and electric care seven-tenths uf 
one per contof the total car equipment. -At the beginning of 
the present year 70 street cars out-of every 100 were propelled 
by wlectricity mid only seven out of 100 by horses, J. HH. 


MODIFICATION OF THE GREAT LAKES BY EARTH 
MOVEMENT—AN ERRATUM 


We regret tqetate that two of the figures illustrating Mr Gil- 
bert's article in the September number are transposed. The 
harrow figure on page 240 belongs on page 241, and the aquare 
figure at the top of paige 241 belongs on page 240, Ax the tig 
tire stand, they are aeeoclated with the wrong titles, 
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By Ganninen Ct. Hinman, LL, 1,, 
President of the Notional Geigrophic Siviety, 
ANTS 

. Marcus Baxen, 
US. Geoalagleal Surrey 


The United States, now a little tore than a century old, com- 
prises ain oren of 4,000,000 sqire miles, an ares a little greater 
thor thatof Candida and a little és thaw that of Burope.  Frow 
ensternmost Maine to westernmost Alnska it stretches through 
12) degrees of longitude, or about one-third of the earth's ¢ir- 
cumfernnce, Thus, inomidsummer, sunrive in eastern Maine 
occ: 20 minutes hatora sunset in westerntmst Alnska, From 
southernmost Florida, rewehing to the verve of the torrid zone, 
it stretches northward to northernmost Alaska, more than 300 
miles within the Arotic circle, while in altitude it ranges from 
200) or mare feet below een level {n the deserts of southern Cali- 
fornia to heights of more than 18,000 feet in Alaska. 

Beginning with the clesé of the war for independence, 114 years 
iio, a8 13 distivet and independent states stretching along the 
Atlantic seaboard from New Hanipshity to Georgia, we have first 
a louse confederation of states which, epeedily lreaking down, 
was replaced by the present constitutional union of the people, 
hound together in 44 a0vercicn states and 5 territories. In 17RO 
the 15 states had anarea of about 850,000 square milea and a 


popmiation of a lithe less than 4,000,000. A century later its. 


area Wak nearly eleven tities as great and ite popmlation about 
seventeen tines ag great, or between 65 and TU) millions. 
Discovery of what is now the United States began just four 
centuries ovo this very your, when the Bristal merchant Cabot, 
the first-white ninn (after the Norsemen) to get foot on the Amer- 
ican continent, antedating Columbus by fourteen months, landed 


on the bleak coust of Labrador, and then cruised southward aa: 


for se Virginia, ‘This, like all discoveries; was only a beginning, 


An pelclrese be fire the (hegre biel Beethon Ad the Heltbel) dewonjation farthen AdTanee 


end of Selene, ab Territil, Ayed S1, Lenz. 
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which pointed the way ta and stimulated other dispoveries. 
These are still urifinished, and within the limits of the United 
States some trocta-still exist which have never been-Heon by the 
White man. Of other tracts, though soon ond long vaguely 
known, our koowlolye ts still dim and shadowy. 

For a ¢entary after Cabot amall advance was inade th our 
knowledge of the continent formally tiken possession of by him 
in the name-of his sovereign lord, King Honey VIL, The out- 
line of the Atlantic and Gulf conste were crudely elirented, 
but of the Pacific coast north of California our maps until about 
1750 were either blank or tilled with fabled lands or monsters, 
Bering’s voyage of 1741 yielded thy first’ definite knowledge of 
nurthwesatern Ameriea, but it was notwntil nearly 40 years later, 
in 1778, that Cook, the great English navigator, pave to the world 
the genoril outline: of Alaska as We now kbow them. The gen- 
éral features of the const of weatorn North Amerita obtained by 
Cook were some 1} years Inter vastly improved, from southern 
California to Kaciak, by another English navigator, the equal 
if not the superior of Cook, whom every American student 
delights to honor, Capt. fieorge Vancouver. | 

The period of the war for independence in the last quarter of 
the lost century was ove of great geoumphic activity and stimu- 
lated the production of mapa of the revolted colonies. The 
numeri said excellent, for their time, mapa by the Englich 
geographer, Jefferys, may be taken os the beat oxponent of Amer- 
Ioan goography one handed yoars ago, They show fairly well 
the Atlantic conet line from the niwritinw provinces of Cannda to 
Georgian, and so much of the interior as waa the seene af hostil- 
ities; but west of the Appalachian mountain chain the delinen- 
tion was conjectural, The existonoe of the trent Lakes, of the 
mighty Missiaippt, and of the fertile valley drained by it were 
harely known, 

Such was the world’s geographic knowledge of what ie now the 
United Statex when thowo states unitad in 1780. The knowledge 
gulsequently acquired is Lhe work of the Unitul Stutes, the in- 
dividun) states, private persons, and corporations, 

The Generel Lend Offtee:— One of the oarliost agunctes by which 
geographic knowledge was inereastd was the General Land Office. 

The general government found itselfin 1753 possessed of nore- 
gion called the Northwest Territory, ving beyoud the mountains, 
Inte this region settlers came phout the beginning of the century, 
That they might nequire tithe to Intd-for their homes, the gor- 
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emment early ceyised a-system of land partition. Surveyors 
were sent into the wilderness to subdivide the land for purposes 
of record and sale or gift The land was diyiied inte square 
tracts eix miley an each side, called towns or townships, and their 
corners marked, sometime by ax marks on trees Gallod flrs, 
and sometimes bv artificial marke. A row of such towns run- 
ning north and south Is called a range, and numbered FE. and W, 
from some arbitrary meridian, Siovilarly a tow of towns run- 
ning east and west is called town, and ia numbered north or south 
from an arbitrary base tine, Each town was further subdivided 
into ob squares, ench containing one square mile, or (40 mores, 
cilledasection. Thesectionsuresimilarly wombered from | te 46 
inevery town. Each corner of each section was marked by the 
surveyors, who were thus required actually to chain over every 
mile, to keepin record of thelr measures, to note all streams and 
lakes, and the character of soil and timber; to note the naynetic 
declination, and to submit te the General Lanl (fice n akeleton 
map of cach town subdivided, together with their fielid-notes. 
These maps,enlled tow plata, now constitute vast body of 
original rseords in the General Land Office tin Washington, wad 
are the solo dependence of map-makers for hundreds of thousands 
of aquaro miles of our territory. Every stnte and territory in the 
Union except the original thirteen, Maine, Vermont, Kentucky, 
Tennessee, Texas, and Alaska, has been thusin whole or in part 
sutvered and subdivided, This work, now fir idvanced toward 
wtmpletion, has always been under the control of the General 
Land Office, now a part of the Department of the Interior. 

For geographic purposes the results are shown in o series of 
state maps and a general map of the United Stutes. The work 
was for about a eontiry done by contract, but within the past 
wo or three years a part has been done by the U.S, Geological 
Survey in cormection with ita topographic surveys. 

Thus indirectly the General Land Office has for a century been 
and still continues to be one of the important geographic agen- 
cles of the United States. 

Conat and (Ceodetie Sereey,—Another old and important géo- 
graphic agency is the Const and Genletio Survey, under the Trens- 
ury Department. The primary purpose of this bareau wae to 
accurately chart the coust for purposes of dommerce and defense, 
Its field of work is tidewater with » fringe of topagriphy Innid- 
wards and a somewliat extensive border of sea bottom seawarda. 
Created In TS07, it made little progresa till 1832. In that year it 
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was revived and hina continued uninterrupted till the present 
aay. 

From the beginning ite ideals wore high. Great accuracy las: 
over been and is ite motto. It has been a leader and mot a fol- 
lower. Tt hae developed its own methods and instruments, and 
to its officers, civil, niilitary, and naval, we are indebted, among 
other things, for the zenith belesoe pit for the moat nocurate detar- 
mination of Jatituides; for the application of the telegraph, to 
longitode determinations; for the invention, constriction, and 
nao of a machine for predicting tides, and for grostimprovements 
In apparias for niewsuring the fored of grivity, Tho polyoonic 
projection now so extensively used was developed and applied 
by officers of this bureau, as also were applianoes fir deep-sen 
sounding and the study of the orean deaps, 

its field of work: was extetided in 1871 to include geodetic work 
in the interior, and in (STHit received the name of Coast and 
Geodetic Survey, by which it te officially designated, though often 
referred! tons the Coast Survey, Ttis one of the wctive geographic 
nguncles of the United States, and is not only making charts, const 
pilots, dod tide tables, but ia bontributing to nur knowledge of 
octan pirysics, terrestrial inagnetian, and of the size, shape, al 
structure of oar platiet. 

Engineer Corpa, (1. S.4.—The U.S. Engineers, though et now 
actively prosecuting geographic research, have in the past mule 
ntitible comtribirtions logeagraphy. Prior tonnd even since the 
wir of the rebellion, [541—65, numerous expeditions in the far 
west were monde by ariny officers, and each of these added some- 
thing to our georraphic knowledge. Aside from these various 
Hilltary recon niissneces tyro nateworthy surveys hive heen eur 
ried on in the past by the U.S. Ebyineers, One was a survey of 
the northern and northwestorn lakes, which, after an existonee 
of fortyyears; was concluded in IS81. It made. a series of de 
tniled and accurate charts of all the Great Lakes, and « valinhle 
collection otidite, [ts series of lake levels has very recent] y heen 
pot to use in determining certain eecular changes in the crust 
ifthe earth forming the great basin in which thoae jakes-lie. If 
the slow tilting of this lasin southward which these Jevels show, 
when compared with recent ones, continues fur a period of 
about 6,000 years, then it ie caloulated that Niagara will have 
eahlshad. nnd OH the Inkoe except Ontario will drain to the Mis 
sissippl by way of the Chicago outlet. These highly interesting 
and somewhat startling conclosions havo just been preaented st 
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the Dutroit meeting of the Amorican Association forthe Advance 
ment of Science by Mr G. K. Gilhert,.of the 0,5, Gealogien! 
Surrear, 

Another noteworthy geographic work: by the TS, Engineers 
wae a genoral reap-making survey in the far weet under the di- 
rection of Capt. George M. Wheeler, (1.5, E., and usually referred 
to as the Wheeler survey. A considerable tract of country wae 
mapped be it on a scale ofS milée to Dineh. his survey with 
twoother, theen-ealled Hayden and Powell et revs were mene 
in the present Geological Survey in 157%. 

The work of improving rivers and harbors in the interest of 
commerce ia now earriad on by the United Statés enginenrs, and 
their geographic work: consists in epecial surveys for these im- 
provements and of a new survey of the Grout Lakes: 

fronogionl Serre. —The chief agency for increasing geographie 
knowledge of the United States at the present time is the United 
States Geological Survey, now eighteen years old. Nearly or 
quite one-half of its wnergies and fitids are expended in the pro- 
duotion of topographic mape, and thus it is in fret, though pot 
in name, the United States Topographic and Guologic Surrey, 
The conditions confronting this surver at ite cretion differed 
in one important particilar from thoaad similarly confronting 
European wedlovical surveys. Thos sureéve had, in almost if 
not quite every cose, been preceded by topographic surveys, and 
the geologists found maps, adequate to their needs, ready mail. 
But in the United States topographic maps were not: available, 
i there hail been no tepegraphio survey. Thus progres in geo- 
logic nipping was impeded st the outset by the lack of suitable 
maps. Accordingly in 188 authority was given to make topa- 
graphic maps, and ainee then sbout one-half of the energies of 
the Survey have been given to their production, Sines [S82 the 
Survey hassurveyed and mapped on scales of one, two, and fout 
nities ty the ineh an aredof TH,000 square miles, wl dast ejb! 
to the combiner! greas of Great Britain, Frinee, Gertiany, Spain, 
and Portugal, The results are contained) on $80 atlas shoots, 400) 
on the one-mile-scale, 400 on the two-mile scale, and Gon the 
foir-mile scale, ‘These surveys have been mado in netrly every 
stath and territory. Following these came the geological aur- 
veys. But before much progress was possible a large amount of 


preliminary jovestigntion was needful to. determine the great 


feritires whose details were to be wrought out and mapped. A 
systum of rook classification uniformly applicable to 40 great and 
is | 
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complox nn area ns the Tnited States required much ¢urefial pro 
liminary work. That has been accomplished and systematic 
geologic mapping has been in progress for some years. 

The aspect of the cowntry and its utility for mais tee is 
largely dependent on the annual riinfall This tanges froma on 
very few ineles in the driest port of the arid or desert-regivns of 
the southwest to nearly or quite S$ feet per year on the coust of 
Santhern Alwsha, As the humid regions wern-settlead op popu- 
lation graduully pashed inte the semi-urid und desert regions of 
the fur weat, where agriculture without artificial irrigation is in 
possible, but with irrigation marvelously successful. Thus came 
ademand for knowledge ss ta water supply, and to this work one 
division of the Gieotogical Surv ey ia wholly devoted, 

Lotimately aasoclated with water supply isthe forestry prob- 
lem, ‘The proper administration of the foreste—their preserva 
tien from destruction hy careless oF gree l—is is question 
now dtiracting serloua attention. A nutnber of Large forest tracts 
iit the west have baw receitl Vat perk ms reservations, and Lee, 
with the Yellowstone National Park, the Yoseusite, and othen 
previonsly hoeervedl, comprises Lota) area estimated at O8,580,(MM) 
acres, or more than 60,000 equare miles. In the budget for this 
year Congress bas included an item of 6150,000 for thy survey 
of these forest reserves. This work i# under the direction of the 
United States Geological Survey, : 

The output of the mines euruel quarries of the United Status his 
erowa in value front $369,000.00 fo 1880 to $622,000.00 in 1598. 
That authentic information on this subject night be promptly 
available « division of mineral statistics has existed in the Geo- 
logical Survey from the beginning, charged with the duty of 
gathering and publishing statistics, This it does inan anrital 
voluine devoted to mineral statistics, and the state-of the mining 
industry from year to yuar finds permanent reoral jn tidied: vul- 
umes. | 

Nary Departnent.—The Hydrographie Office of the Bureau of 
Navigation has for a primary sin the securing and publiontion 
of information néeful to thoie who go down to the sea in ships. 
This includes surveys and chart-making of all oonsts (except 
those of the United States), ocean motoorology, terrestial mage 
netiuym, and ocean physics: The charting of the consts of the 
United States ia done exclusively by the Const Survey, which has 
nuarly completed the Atlantic and Gulf coasts and about three- 
fifths of the Pacific coast, except Alaska, of which only a stnall 
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part is as yet eurveyad. Of fortign consta; the Hvdrogrmphic 
Office has recently surveyed and charted the western coust of the 
peninsula of Lower California, one of the Mexican atntes: about 
1,000 miles inextent, [t has extended our knowlodge of thu aaa 
obyses by varlouy lines of soundings in the interest of projected 
cithlo lines, and it lessons the perils of oevan travel by the monthly 
issue of pilot charts of the North Pacific and North Atlantic 
oceans, contiining date as to derelicte, joefieldy, sturns. tricks, 
and other information useful to the mariner, The aystenintic 
collection of data for these pilot charts resulia dn 4 constant 
inerense in our knowledge of tho geozmphy of the seq, 

Weather Parcaw—Tl'o investigate the history, strnetiire, and 
contents of the erust of the earth is the peculiar provined of the 
Geological Survey; to study the currents, movements: tnd char. 
acteristics of the earth's salt-water eivelope is the province of the 
Coust Survey aud the Hydrographic Office] to investizate the 
charnettr, umount, habits, and migrations of its contained life js 
the province of the Fish Commission, The study af the all- 
enveloping weous oom in Which we live and move—that in 
Visible sea. of sirwith its ever-varving moods of restful calm and 
herce storm, now ielightfully Eninaparint and now somber ot 
meniclng with storm-cloud, sometinyes BHOrch ie nnd sorietinpes 
froivzing—the study of thia gaseous envelope, of the laws which 
govern its lehavior and the daily decuetion from these lnws 
whieh foretell to the sailor, the farmer. the traveler what hie riny 
expect—is the peculiar province of the Weather Hureau, Muay 
we hot property eall this field of study the geography of the air? 
And hasit not ever formed a lar chapter in our pliysieal goorra 
pies? The weatherservioe in the Vulted States is 27 ycirs-olid, 
dating from 1870. Atfirstit was a military organisation callind the 
Signal Surviee, and its purpose was to give“ notice on the north- 
ern lakesand on the seacoast, hy magnetic telegraph mad marine 
signals, of the approach and force of atorma” Its primary object 
was, therefore, not the staly of climate. bat the prediction of — 
élarms, It seeks to tell the weather of tomorrow rathor than 
thatofthe list year or the last century, But, as we are foreed to 
judge the future by the past, the study of meteorological reoords 
isnot neglected, and within the bureau there has ever been a: 
corps of scidntitie experts at work upon sack lines sa gaye prom- 
ise of producing something new or taefal for the foremuster. The 
bureat is now a civilian one, haviig been trunaferred from the 
Wor Department to the Department of Agriculture, [ta present 
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fleld of netivity is fir wider that we have indicateidi—eo wide, 
judeed, that time will not permit even a mention of details, 

This have we briefly suimnariged and characterized the work 
‘carried on by the greater geogrmphio agencies of the government 
cof the United States: and yet such summary would be meom- 
plete without mention at least of sever! other agoncles still at 
work and actively contributing ow faller and better kuowl- 
edge of our geography. e | : 

The total railrvad mileage of the United States, wot counting 
seem or third treks or sidings, isin roid numbers PS0C8) 
miles, or nbout 46 per cent\of the world’s mileage. To locito 
ani! constrict these thousands of niles of road, much of it run- 
ning through distriets little or quite unkanwe when proliminary 
anrveya began, hoe involved a vast expentliture of money by, 
which geographic knowledge baa been increased, It has beon 
the-«oms expended on these railroad surveys is enough to have 
producel a topographic map of the entire country. The ebjet 
eosraphic contribution fram these surveys ix a knowledge of 
wltitudes. Over all these raitrouds lines of level have been run, 
and by callecting and platting those levels wid milditiy to them 
those obtained from other sources, it has been possible for the 
Guologival Survey to produce w fiirly approximate contour map 
of the United States, | 

‘The Missisaipyi river, with ite tribmtaries in the great central 


valley of the United States, drains an aren of abot LOU AHe 


square miles, or aboutone third of the Uinitecd States. From the 
sources of the Missouri to the pastes at the mouth of the Mit 
eissippi in the Guill of Mexico is 4,200 miles, These two great 
rivdrs. with their aflfluents, afford thousands of miles of navi 
gable water through the great central valley. So important is 
this artery of ¢ommercé thet two iistinet vomiiissions, One for 
the Mississippi? nod one for the Missouri, have existed for some 
youre for the purpoie of-surveying, mapping, studying, and im- 
provitig them, Detailed maps of the rivers and a fringe of topog- 
raphy on either side have mode over a considerable part of 
the navigable parte of these rivers, and the testlte nre-shown on 
240 atlaa sheets. Much precise leveliiig has also been carried an 
in connedtion with these surreys, | 
Tndependent of the Federal government, varions states, to the 
ninber of 20 or more, particularly those known to possess min- 
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eral wealth, have conducted geoloyicn] aurvers, of porhapa it 
should he said geological rooonnaissances. Two have vonducted 
topogmphic surveys and four have cofiperated with the genera] 
povernment in taking topographic surveys. ‘These four, Mas- 
dachusetie, Rhode Tkland, Connectieut, and New Jersey, as also 
the District of Columbia, are now completely mapped on a scale 
of one mike ty the inch and in contours with « vertical interval 
of 2) feet, 

The Post Offse Department, for itt own purposes in adiminis- 
tering the TILNO0 pristofioe uniter ite control, compiles state 
maps showing powt-routes and politionl divisions The bound- 
ory lines shown on these maps are compiled frotn the laws anid 
hy correspondence, and constitute an authentic source of infur- 
rition at te minor boundarins, 

Allngion hiss been mado to the work of the Fish Commission 
in studying the character, habits, ard migrations of marine life, 
and by its side should be mentioned the similar work on land 
earried on by the Bivlogicul Survey in the Department of Agri- 
itr hu te, | | 

OW the predt advances in geographic knowledge resulting from 
the explorations of Lewisand Clarke neir the bevinning of the 
century; from the work of Fromont, the Pathfinder: from the 
Pooitig Railrond surveys of G0) vears ago, and from numerdis 


tilitary expeditions, time fuils for more than a bare mention, 


These, then, are the greater geographic agencies of the United 
States. Some of them will be presented to you more at large by 
the gentlemen actually conducting the works outlined. 

Ag to the fotare, it will enaily appear that the amount already 
aolieved is but a stall part of what remains to be done. Gea- 


griphic research and progress in the United States hie never 


boon awifter or more nctive than it ia today, atid knowledge af 
environment and resource: ie gathered in laren installments each 
veor, To discover and develop ita resourees the United States 
is now employing about 6,000 porsons and expendpiy nearly 
SSO MOGannnally., Justas the Royal Geographical Society of 
London began sixty-seven years ago its work af fostering and 
Promoting gecraphic research, wo the National Geographic So- 
ciety of Washington nine years age entered apon similar work. 
Groat nol lasting wood hae tesulted from deh urelertalcing. 
May their efforts continue till dark continents and anexplored 
regions #hall have vanished from our tinps, 
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A BRIEF ACCOUNT OF THE GEOGRAPHIC WORK OF 
THE U.S: COAST AND GEODETIC SURVEY * 


By T, C. Mesormeaaus, LL. 1), Ph. 1, ete. 
Preidew of Khe Worreder Pofytechuie Snatituts, ail ferieriy Siperintendeal 
of the Coast cee! Gooletin Sereey,, Weahingion, J ©, 
ar 
Cerro H. Tirrvass, 
Amitont in Charge of the Cifioe af the Surrey 


While a relatively small part of the onergies of the United 
Sintes Coast and Geoletic Survey has boen devoted, since the 
creation of the Bureau in Si], to geceraphic explortion, it is, 
perhaps, only just to say that in the character and amount of ita 
precision work it is second to no similar organization in the world. 
From the very atart the stindard of work hag boen the highest 
ntininable in the existing condition of the are and -acienees on 
which such work must depend, and often, not content with that 
condition, the Survey has minde itita brisione ba better it liv orig: 
inal investigations of the first Class, loading to imiprnirements in 
theinstrumontsand mothods of the highestimportance. It thas 
became the principal and formany years almost the only borean 
of the Government in which exact science was etiltivatect, in its 
outward activities it was exsentially an organization for the prac- 
teal application of science to the solution of certain problems 
nnd the lasue of certain pollications which wore of the utmost 
Value to. commerce. 

The duties to be performed by it were to eoun! the depth of 
the oconn alony the oonets of tho United States; to define the ahal- 
lows which barred the wave of commerce, ty delineate with great 
nocuraey the shores and physics! condition of the thousand har- 
bors and estuaries with which a benign Providence has blessed 
our coasts, to inv entignte the tides and corrente of the waters 
which bear their precious burden of human lives anid property 

toand fro, and tostudy the mysterious variations id Wucertiin- 
ties Of the magnetic necilles by which the course of the nsy Heitor 
wits largely directed, 
ito betes Hin Crogrphing) Sretlan af Cee Mettiel) Aeeootetien Fer ter Gel maa 
fren of Selunee, Topuiin, Augeed ot, Lilt. 
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To these Immedinte problema the Survey addressed btaelf with 
Vigor and foresight under the gutditiy hands of Hassler and his 
eminent successor. Hassler, the friend of Jefferson and Galla- 
tin. enjoyed the confidence and sappert of these encinent stutes: 
men, but be hae before hing difficulties as great os his field was 
wide. Inert piblic opinion as to the otility of the proposed Sur 
vey had to be vitalized and molded, men had to be trained to 
carry out the technical paris of the work, instruments had to be 
constructed, and correct methods had to be prescribed, How 
these difficulties presented thamalves and how they were over- 
come will form a proper chapter not only tu the history of the 
great Survey which Vet remains to be written, but also im the his- 
tory of the progress of science in thir eguntry. 

Titomy be ssid that Hassler, in HHH, eaw the fruition of bis 
hopes when « gener! plan of operations presoribed by him was 
adopted by a scientific commission composed of Army and Navy 
offcersand civilons, [ts adoption marks the official recognition, 
af the necessity for precise ani] systematic work in the mapping: 
ofourdomnain, [ts simple and correct outline of the operntions 
to he followed in muking a survey of great extent has purmitted 
the extension of the work in a manner commensurate with the 
enlirgenent of our national domnin by acquisitions of territory 
from Pranes, Spain, and Mexico, W ith the expansion of terri- 
tory cathe the extension of the scope of the survey. and finally, 
when the ndvaniages of » transcontinental trinngulation beeanie 
apparent, ite geodetic function was recognized by lnw. 

Tn seccordance with ite primary duties the Survey hae devel- 
oped and charted the depth of the waters along our comets with 
extreme minutetiess and accurucy,nat only it the rivers, bays,and 
harbors, but off shore as far ts the needs of commerce demanded! 
it. Caine leat rcvrbal: Chee tm rased fans Privy irenieni ts of the hiarit er, it 
has devoted itself to diaeovering the depths of the sea over large 
irons, ad id shown by the complete survey of the Gulf of Muxivo, 
Ite depths wore sounded atid charted, its salinity tested, and the 
Lom penttares of its waters were recorded. Much ourllor than these 
successful surveys of the Gulf were the explorations of the Gulf 
Stream, important not alone in their geographic resulta; butiin 
developing methods, often by fallures, which rendorw) suban 
quent success possible, The hydrographic results achieved nre 
down on between five hundred ant six handred charts, many 
of then of such exquisite perfection as to form a standard of ex- 
eellence for all cartographers, 
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Ite researches in physical hydrvgraphy inelode not only the 


studyof the tides and currents and incidentally the establish- 


ment of planes of reference from which the constancy of the 
rilatton hetweett the ocean level and the lund ds to be inferred, 
butit hus studied for future comparison the movements of «andy 
shore, ax, for instance. thoee of Cape Cod and of the exposed 
jalanda of Nantucket and Marthas Vineyard, to discover the te- 
lationship betweou the outlying shoals anil the chainjtes of the 


shores. Here, ngain, precision of work alone i¢ of any avail, for 


gorrect conclusions can be dren only after the lapse of tino and 
After a statidind of comparison bas been crontod by an mcurate 
survey. Want of space forbids the enumemtion of many special 
results, bat the discovpry of the value of the tidal circulation 


throtgh the East river ae a factor in maintaining tha depth of 
the har nt Sandy Hook and the discovery of the anderrun of the 


Hudson and its bearing on the feasibility af obtaining 9 water 


supply for the towns along that river may be mentioned as con 


tributions in a epectal fleld of geoyruphy. 
Aa properly belonging to the subject of the hydrographic sur- 
yevs, the literature of the several and successive volumes of the 


Const Pilots, published by the Survey, must be mentioned, The 
Const Pilots of Alaska. conmpiled by Davidson and later by Dall, 
‘aro invaluable historical recordsof the geography of that const, 


and thesame may beanid of the volumes covering the remainder 


of the Pacific coast and those whieh describe in detail our Atlanti«: 


shores. "They tre not intended to deal in generalities, but thoy 
describe with rigid particularity geographic landmarks which are 
to guide ships hy day and by night, 

The maps of the Survey are omibellished by socurate repre- 


evritation of the topography which borders our shores. For thou- 


anti of miles a narrow fringe of topournphy has been mappod 
with minate and necessary acenrmey, [tis based on local and 
detailed triangulation, which in turn reste on o larger network 
of tinnales which cotrdinates all the surveve along the qoasts, 

‘The introdnction. of precise methods fur the letermination af 


Jatitudes and longitudes went hand in hand with sl) the other 


opertions af the Survey, ‘Thus the success of Mirse in the 
spring Of IS44 was followed in the nutumin of the following year 
liv formal instroctions given by Bache te Walker to prepare for 


telographic longitude determinations; Wut it.was not until Oc 


tole 10, 1846, that the method was suowesfally put tite prac 
tice by thy exchitige of signals between Philadelphia and Witsh- 
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ington, and thereafter the precise determination of Jongitudes 
had merely to. wwalt the extension of the telegraph system from 
point to point withit our own borders and: throughoat the world, 
As soon as the Athintic cable had heen lnid in LAG, the Survey 
successfully undertook to determine our Jongitade from Greet 


whol by the telegraphic method. Up to that time the longitude 
atlopted for Cambridge, Massnchittsetts, in 1851, was used. The 


adopted value (4 bh, 44 m. WL 3.) had beet derived from nian 


yours of laborious observations of moon colminations, eclipors, 


ovcultations; and chronometer determinntiona, but this value wae 


increnged (in 1504) by 1.0% a, 28 the result of comparatively brief 


cable determinations. Similarly, the longitude adopted Igr San 
Franciseo in 1855, a3 the result of 26 moon culminations, was 


increased in L860 hy S14, in Hnear measure about 7 of «mile, 


by the telewraphie determination, 

Within the past year the Survey has completed and adjusted 
ite primary longitude net eovering the whole United States nid 
fixing for all time the astronomical Jongitodes of the poirits itt- 
cluded in it, net only in their relation to evch other, lot, in all 
probability, theit filial relation tu the initial meridian of Green- 
wich, since in this adjustment three transathwotic determinations 
br the Conai Survey and one by the Canadians have, been nsec, 
Less need be cai of the many latitude determinations, since the 
methods adopted, though adimirable in ther precision, involved 
nesiuch radical improvement as thatwhich the telegraph brought 
alxiut in the determination of longitudes. On the other hand, 
however, the zenith telecope, as developed by the Survey, has 
in the handwof its observers contributed inoterially to our knowl 
efige of the varintion of Intitude. | 

Reference has how inade to thé geodetic funetion of the Sur- 
vew. Tt hastidasufed an oblique are, the last trinnglesin.whieh 
hove but jost now been observed, extonding from the northenet- 
ern boundary to the Gulf of Mexico, ‘To join thie with the pri- 
rr chain, as yet incomplete, of triangles alone the Pucifie 
coast, a great are has been measured along the 9th pandlel of 
latitude, the completion of which haw been bot recently an- 
vitiraesed 

The adjustment of the triangulation along this great are and 
the adoption of a homogeneons system of geogriphic eobrdi- 
tates will fornish the fundamental data for the eodrdinition of 
all Governunient or Stato survers for all time to coum, if it be 
permitted to fallible human wisdom to make such an assertion. 


Oe: (CLOCRAPHIC WORK OF THE UT & COAST SURVEY 


Grind in its inception, splendid in. its execution, thia mornu- 
tental work may be reckoned as the most important contrila- 
Hot to the geography of our country, on account of its preeent 
and prospective value, The mensurement of a great meridional 
are along the U8ih meridian is in montemplation, snd our sister 
Republic of Mexieo, which has just ovtablished « Geodetic Sur- 
yey, itis hoped will take a hand in’ it extension southward, 
while to our cousins across the northern border a stinllar OppHt= 
tunity for its prolongution northward may be offered fn, the 
course of time. 

The Survey hiss beew especially ealled pon for sasistance in 
defining the boundarias of eleven States; and ald has been ox- 
tended to fifteen others hy the determination of geographical 
positions within their borders, In the determination of the na- 
tional boundaries i has cuiperated in retracing the line betweut 
Mexico and the United States, has made topographic surveys 
along the northeastert: boundary, and in the-far orth it lines 
determined the crossing of the 141s meridian on the Porcupine 
and Yukon rivers inregions to which all ndventuroua eves are 
Tow turned, and in southeast Alaska it hax made exploratory 
surveys, as well as preciso geoeraphie determinations; for the 
ultimute delineation of the boundary between Alaska and the 
British possessions, 

The enormots qxtent of the country included in the operations 
Othe Survey, and expecially ite nearness ti the principal marth 
Maphetic pole, offered a rare opportunity for the investigation of 
the problem of terrestrial magnetism. Observations heya at an 
early date and have been continued up to the present time ata 
constintly increasing number of stations In addition to a naru- 
lnr, periodic study of the magnetic clements at a latwe nun ber 
of spocially selected! points by the most approved mothads aiid 
the best of instramental applianees,the Survey has maintainud 
é photographie registering magnetic observatory, which it lias 
moved from time ty time from one part of the country to another. 
It his made extensive publication of the data thus obtained, in- 
chiding a series of magnetic charts which areof the rea test, 
valid to navigators atsen and surveyors ontheland. Ite archives 
contain mn mass of relinhle information concerning terrestrial 
Magnet onequaled in extent and importarce, 

In common with sever] similar organizations in Europe. it 
hae devoted much attention, mostly during the past-twenty-tive 
years, tothe study of terrestrial gravity; Beginning with methods 
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long in tse, ite observers were quick ta detect and point ont sete 
tain-serious and hitherto unsuspected fiulte, necessitating con- 
silerable corrections in nearly all seeumtlated data relating to: 
that subject, Dnatruments were aldo improved and methods 
greathy changed, incressing ot ofioe the precision and rapidity 
of gravity mensurements. Expeditions have beet sent to various 
quarters of the wlohe for the purpose of eravity observations, and 
Coast Survey pendalums haveswong in’ all continents excopt 
Austealin, in most important cities, on soveral of the highest 
mountains, and on many islands: in the several oceans, No 
others have been vibrated so near the pole as these and pone over 
so wide # range in longitude, The resuthe of these operativns, 
tegether with the measurement of the great are of unrivaled 
length, forin a contribation of no ordinary interest to the mare 
precise solution of the grait probleme of dimensional geography. 


UNITED STATES DAILY ATMOSPHERIC SURVEY * 


ty Prof, Wiinte 1. Moon, 
Chief ay the TL Wether irene 


The United Sintes Weather Service has been in existence 
twenly-seven vears, During the pitst twonty-fivo vours the dinily 
er neptic churts of the service have shown the most vot pirehet- 
sive atmospherio stirvey over presented ty the forecaster or to 
the broad investignior of the fundamental princi ples of storms, 
The vast recion now brought under the dominion of bi-dnily 
aynchronons oleervations embraces an area extending 24NH) 
miles north and south, 3,000 miles east and weet, and so fortu- 
nately located in the interest of the meteorologist a= to cut an 
important are from the cireumpolar thorotighfare of storms of 
the northern hemisphere. The extreme pointe of observation 
are Edmonton, in the Canadian Provinee of Alberta, on the 
northwest; St Johns, on the northenst; Kov West, on thesouth- 
eist. and San Dinged, on the southwest; and arrangetnent+ are 
how complete for a colpoeration with Mexico similar to that in 
operation with Cannda, which will inn few months extend. the 
area of observation southward over Mexico and Yuentan. 

It is a wonderful panoramic picture of atmospheric conri- 

Jina befive the Oeoepapiilei) Seetlin of Oh Bettinh Aeewiiedations Teer the Adlvarthtt 
went ef Sectenon, Toronto, Ampiet 2A, 1 iT 
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tions; which by the wid of simiultinecus measnrements and the 
dloctro-magnotic telegraph jotting the places of observation bay 
aomagio honch is presented to the trained eve of the forecaster, 
Each twelve hours the kaleidoscope changes and a hew. eraphio 
picture of actual conditions is shown, Where vlee van the me- 
fourologiet find such opportanity to study storms and atmos 
phere changes? 

fn the middle of the eighteenth century Franklin detected the 
rotary anil progressive jnetions of storins : carly in the nine 
twinth century Redtleld and Expy editended over rival theories 
as to the mechanic! principle invelyed in the formation of stories, 
aod a litte liter Maury studied the storms of the Atlantic ucean: 
still Inter Loomis, Dove, and Ferrell reviewed these thoones atid 
milded much toonur-knowledge: but at this late dute no one hue 
been able to satisiactorily coordinate the firdes operutive in 
cyclones ortoassign quantitative values to the horizontal Lary purr 
atore vm preastire cradients, to the surface and internal frictions 
of convection, to contrifngdnor, to the latent heat of condensation, 
and te the effect of hemispherical cirvalatiot. Probably the only 
component of eyelonie force thot is well understood and accu 
ritely computed is the detection due to the earth's rotation, 

Our carly investigators studiel only the storms of low levels 
and homiid airs, where convection was only newled to carry the 
meish alr currents to but a slvhtly higher eleration before cool- 
ing by expansion would produce condensation and an immodinte 
accnleration of the cyclone by the liberation of latent heat. They 
had never seen the whirling cyclones.of the arid northern Rocky 
Mountain platenu dash down pon our Great Lakes with rapidly 
increasing dnerzy, notwithstanding the'fact that there wne little 
or no condensation, and henes no addition of the latent heat 
which Kapy auppoanl was absolutely axential toa continuation 
of storms. 

The widely differing levation, topogmphr, temperature, aid 
aridity of the broad region under obsetration give cunditions 
Which are unequaled auywhere in the world for the advantages 
which they present to the physicish to study the mechanics] 
phases of storm development and progression, or at least such as 
can be profitably studied with observations: taken only at the 
bottom of the grat aerial ocean surrounding the earth, 

Hore we see summer cyclones formed tnder the intense inse- 
lation which beats down through « dinthertaanous atmosphere 
open the arid waste of the Rocky Mountain plateau: cyclones 


a 


ENITED STATES DAILY ATMOSPHERIC SURVEY — ait 


which, if they form in the northern part of the platean region, 
move eastward to our lakes and thenen to the Bt Lawrence with 
scant minfall; evelones whirh, if they have their origin farther 
south on the warmer plaina of Colorado, move into the Ohio 
villoy and thenees into New England with considerably nydre 
precipitation ; and evelones whieh, if they have their jneeption 
on the hot and high plain of Arixonaand Now Mexico, cay al- 
wavs be expected to give abundant ringall who they reveli the 
lower Mississippi valley, and tater ns thoy pin over the Middle 
Atlantic states, All these can be studied during their inception 
at an average altitude of 4,000 feet above ew devel and under 
conditions of extreme aridity; they can be viewed later ws they 
come down nenrly to sea level in the Mississippi valiey and 
reach w more humid stmoaphere 1000) miles from the place of 
their birth; and, finally, they are seen as they reuch the ex- 
tremely humid oir of the Atlantic o¢ean, 1,500 miles farther onat, 

The great winter oyelones which originate south of the Japa- 
nese ishuuis and cross the Pucific ocean come tinder our vision 
as they successfully surmount the forinidable Rooky Mountain 


barriers with but litthe diminution of Hnerey, AWeeP across egy 


continent with inerensing force and heavy precipitation, and 
within three days pass beyond our meteorological horizon at thie 
Atlatilice eauloard ony ta be heard from three finys Inter az 
boron mvagers of northern Europe. 

The great anti-cyclones or high-pressure oddies, which econsti- 
tute the American vold waves, drift into our territory fram tho 
Canuilian Northweet provinees and are studied under rapidly 
chanvitiy conditions during 3,000 miles of their course. The 
high-pressure eddy, with all the convectional principles of the 
eyclone reversed, may bo-snid not to dopend upon the land of ite” 


birth for the cold it brings, for a strong yurtival ahd atiticvelonte 


thotion at the center is continually drawing down the wold ait 
from above. Inthe cold wave it must be conceded thit the Tose 
of heat by muliation te a cloudless sky ts much greater than thut 
gained by compression, or alee itiuish be assume! that the at- 
mosphere pes ese stich Intensa wohl at the elevation town 
which the airis drawn that, notwithstanding the heat gained by 
compression in its desewnt, it i# atill far below the normal tem- 
penmittre at the surfien of the earth. 

The West Indian hurricnes, always at don level ind in humid 
air, which are the most violent of all American storms, intrude 
thomsalres into the domain of the United States weather map at 
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the bend of their parnbolje course, ot about Intitude thirty. They 
have for years fortished a fruitful theme for the thoughts of the 
investigator. 

Fortwenty-seven vears the forduwters of the Weather Boreau 
have studied the inception, development, mid progression of these 
different classes of atmospheric disturbances, Fromoknowledye 
personally pained by inany year sereice.os on official forecaster, 
Jido rot hesitate to ex press the opinion that wo long sites reached 
the highest degree of aceuroy in the making of foreeaste prosat bole 
to be attained with surface readings. If is patent that we are 
extremely ignorunt of the mechantes of the storm, of the operit- 
tions of thase vst yet subtle forces in free air whieh give incep- 
tien to the disturbance and which supply the etiergy necessary 
0 continue the sume. 

Having Jong realized this, I determined at once, on coming to 
the contral of the United States Weather Bureaii, to eyeteiit- 
ically attack the problem of uppersir exploration, with the hope 
Ultimately of being able to construct a daily synoptic weather 
chartfrom simultaneonws readings taken in free airot an altitude 
of not less than one mile above the earth, agit appeared to me 
that previous plans for investigating the upper air by means of 
free and uncontrollable balloons, by obwervers-in balloons, ar by 
independent kite stations wore of little value in getting the in- 
formation alaolutely necessary to improve our methods of fore 
casting. Simulianeus observations at a uniformly high level 
from many kite stations was the plan [ insugurated for the piri 
wtition of this important lnvestlation, Profesor Marvin wae 
nasiyonil to Lhe difficult tisk of devising appliances and making 
inatriments, and [om pleased tisiy that we have improved on 
kite-flying to such an extent that appmritus is now easily sort 
up toa height of one mile in only a moderate wind, Ww have 
mode an antomatic instrument that, while weighing lee than 
two pounds, will record temperature, pressure, lumidity, and 
wind velocity. Before next spring we expect to have not bes 
than twenty stations placed between the Rocky mountains and 
the Atlantic oevan taking daily readings at an clavation of one 
nile or more. | 

Wo shall then constrict o chart from the high-level readinws 
obtiinel wt thee twenty stations and study the same in conneo- 
tion with the surfies chart tindeat the sane thoment Being 
thugable to map ont not only the vertical gradients of temipern- 
ture, humidity, preasure,and wind relooty, but the horizontal 
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distribution of these forces on two levels, it is hoped to better 
understand the development of storms ancl cold waves and event- 
nally dinprove the forsessts of their fulure course, extent, and rate 
Of inovrennetit. 

In exceptions] cazea we have flown the kites te a heleht of 
nearly two miles, From daily readings at only one kite station, 
at Washington, we have derived information us to the direction 
and force of the wind above the oneamile level, which hax greatly 


issinted us in estimating the future dirvotion of acatarm cantor’ 


when oursuriee chart gave but negative indications. Ib wil] be 
a fascinating study to note the progress of cold waves at this high 
level and to determine if the changes in temperature do not first 
begin above, Thereadings al Washington indicate that eantend- 
ing oyilatorial aud polur winds may be more potent in the forma- 
tion of storm eddies than heated and adcending convectional 
currents. 

lam anxious to know the differaniow iti tem perulone betwaen 
the surface and the upper stratum in the four tind faunte of the 
eyelone and im the four quadrants of the anti-cyclotio, espwcially 
when the storm and cold-wave conditions are intense. At an 
tlevation of tive miles but little effoet remains of diurnal tem- 
porture variation, At this altitude the atmos phere is froe from 
the disturbing influence of inmedinte surface mdiation, and con- 
sequently there is but litth: change between the temperature of 
thidday anil midnight. The vertionl distribution of let perature 
In the several qundrants of the ebld-wave or minstorn arene rey 
fives clie to the future direction of the storm, When we are 
able to construct isobaric crmlionts at the one-mile level bt ney 
be discovered that the storm center at that elevation will teat 
always coincide with the geournphical location of the storm 
center at the surface of the earth. The displacement of this 
center may possibly give some indication of the future direction 
ofthe storm, ‘There are many interesting problems to be solved 
by thi investigation, 


The Eleventh Cnternational Congrew af Orentilisin waa opened. iat 
Pars on Soptonber f, with 800 mention inattendunce One of the rthcest 
intureetinig diseeline had reference to the proposed dictionary of Inbenrs- 
givphice, which in to. be compiled under the acepies of the Gorman 
gavernment by members of the academies of Berlin, Gottingen, Leipaiy, 
am! Munich, Tt is expected that the actiil pablication will bogin in 
11S and be completed by the and of 1413. 
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APEIOA 
Siena Leow The firt weetion of the first railroad in Hrithet Weet 


| Africa iy now being operator between Freetown and Wellington. 


Hoorea: Soerm Areca. A company hie boon formed to conetrart ant 
opernio a Hine of railway from ‘Dntalll te Sulishitry, a diktance of mbeist 





18) miles, ental is the terminus of the existing Belew millway eyeten. 


Aewersts. A recent report on the tride of Adie Abbata atmten that 


Gworg, Which oonld once be obtained at the rate of a turk for perenne 


sion mosket, ia tow wold at frou $40 to S100 for 4 ponds, Coffin uf 
youd quality grows will in funy porte of the country, 


CENTRAL AMERICA 


Bor Hoprwas The report of the covernineo, anrveyors an ‘the 
practicability of the proposed railroad from Bellee to the western frontint 


cof the colony (a distanee of T! niles) cetlontios the cost of constriction 


nt $3,570,237, oF monty 20,000 per mile, Tt considered doubtful if thin 
road woold pay initercet on ao kunge an investment anes bt were continued 
tiater Cater tinal, und noeotlitiona locking to thatend more now ln progress. 


Nieamsava, Mr Thomas O' Ham, U3, consul at San Joan del Norte, 


etites In a recerkt eoport thot there be neither na cellar nor a chinmey in 


that city. All the buildings are of wood, althoogh lomber is expensive 


geod aliort-lited, the climate anil wed ante combining to play liavoe with 
Gt The exclaslve neo of wood (except Lin very fow mises for footlation 


prorposed) is not dos to fear of earthqamaler, but to the fact that there ta 
neltheestone nor briek-clay inthe vielnity. “Thete is, however, no market 
for iapeortucd. brick. 
BOOTH AMERICA 
Vewrvena, The goverment af Venvanela has ooled to Meseire Rat- 
gore dle Bennfurt, anki, of Amatentin, the iridinopeely Of all tlie walt 
mane 10 thes eotiotry, in considemtion of the establishment of w new 
hank in Chrenk with « capital of $1,860,000 The hank will have the 
right to ewtnblish branches and bo iene notes to douklo the amount of 
ite capitel, ‘Tho concession la reported to have create: great diseatiefac 
Hava annie the people, 


Burcu Gitawsa. A recont weritar cna thie gold industry of Britheh 








“Guaiane «vs that whether the colony has a future ite a vold-prodlucing 
country je # question oot yet removed from the region of doubt, There 


is no denying the fact that the oentral arene are Hielily muerifercnn, vat the 


 difflenttion and dangers attending tho tavightlon of the rivers conatltute 


no enorinone obetarl te the working of the deposits, Thy total gold pro- 
(ioction af the colony for the year ending Jimoe 3, bSay, wae La AH 
onnes, s# mmlnat 110402 caneed in 1885-00, aid 18,270 ooneex in 


Tsg2—103. 
J. Hi. 
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CHESAPEAKE & OHIO RY. 


HEF). F. V. LOMTT ic one of Che fimest teooine holed ower any rallwoy track in Aqweotice, Tt 
sil Vetwreen Clionmitl and New Verk, the route from Washingioo belag ever the Penney] vai 
elem, Lt bis erety meletiy con vetilenve inhi applidoce, ial Lhe dininpess serrl¢e hos he epee Lf 
hos an ¢qenk The poni-tesd fe Uteroally heed amt of the eternal porks) it is Sallanted with eee 
(romeo emi te the ether; the greeter portion. ie lil with amended: poonil steel mils, wo elite 
Caives ore meinntninin the mountatm eecthen, the rile la ee th Aa over o Weeder prairie. 

Ole if ihe set chelbg hill + idee in all the mene Eh thirengh the Sew River ealler. ‘Tl 
rite are eet low eri. te bie Clad with verre th tbe very top, ead i Ube wariy sprigs erery 
wariety of green know ie the miser OY edior con be sec. while the tones in atti lake on all the 
Pine from teed jn eortet 

These facta atcscild) eet bettie tet mind Wy he trae lett Gre Tost and the Wee 


H. W. FULLER, Gea! Poss. Agent, Westungton, O. 6: 
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SOUTHERN RAILWAY 
GREATEST SOUTHERN SYSTEM. 
Root the Okie nna Susteabyn itive: sae a co 


Junction with its friendly allied connections reneches all 
the commerelal centers of the South and Southwest... 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
. BETWEEN... 
Washington and Nashville wits Salisbury, Asheville, Kimoxville anid 
Chittianooen. 

Washington nol Timpa vin Colimbin, Savonnoh and Jacksonville. 
Washington aml Memphis via Atlanta, Birmingham and K.O. M.& B. 
Washington and New Orleans vin Athinta, Montgomery and Mobile. 
Norfolk and Chattunoogu vin Salisbury, Asheville im Knoxville. 


Fillman Sleepline Cars— Dining Cars—Day © dee aa Ba 
Additional Trains for local travelers... . . 


The direct line to the f FLORIDA, GULF COAST and TE XAS, 
Winter Resorts of | . .« « »« MEXICO and CALIFORNIA, 


— NO THE BEST 


Through Cor fae fo and from Asheriile and Aof Spenga— The Load of fie Say : 


Write for Map Folders. 








LS. POLLACE, (ettera A grat. re Heoalwray, New Terk City, 
tT) TER Tiss, Panernge r Agel, ret EF. thertean Street, Aaliteerre, Stel 
L. & AOS, fear! Agent Pas arniget a ag ment Weilimyteaa ge i 
]; BL WIKGOPTHI OD, Pasenge? Agen, Morfolk, 

Sf BARD WICE, Assistant t ihe ittal Posenger Agent, — notin, te 

Cc. A: PRESCOT ERE, Assietant (hepern! Passenger Aaperal, Chathumoga, Trnm 

WT TALK, Autistant Getnemi aieengetr Agent. Lovet “ 

J. Mi. CLSLP, Trafic Mater Ww. A, TURK, General Pumcnger Agent: 





The Mutual Life Insurance Co. 
See be Sane Seal 


Is the Largest Insurance Company in the World. 


The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 





Has a Larger Premium Income - - - ($39,000,000) 
More Insurance in Force - - - . - ($915,000,000) 
A Greater Amount of Assets - . . - (3235,000,000) 
A Larger Annual Interest Income - -_ - ($9,000,000) 
Writes More New Business - * . - €£136,000,000) 
And Pays More to Policy-holders - - ($25,000,000 in 1896) 
THAN ANY OTHER COMPANY. 
It has paid to Policy-holders since! _| _ 949” 995,195.29 


its organization, in 1843, | 


BROBDRT A. GRANNISS. Vice-President, 
WALTER KR. GILLETTE, Geneta) Manuger, FREDERIC CROMWELL, Tremauirer, 
PAAG F. LLOYD, Second Vice-President. EMORY MceCLINTOCK, Actuary. 
WILLIAM |], EASTON, Becrriary: 
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Burlington 
Houte 





274 MINNEAPOLIS 
CHICAGO or ST, Louis . 





Rigans Tabules cure headache. 





The Fastest and Finest Train in the West... . 


fay The Overland Limited 


/ UTAH and CALIFORNIA. 


FROM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND ROUTE.” 


Double Drawing-Room Pullman Sleepers. 





an = 


So — 
s meron 


Free Reclining Chair Cars. 
Pullman Dining Cars. 


Buffet Smoking and Library Cars, 


Send! for Descriptive Pamphlet “49-98," E. L. LOMAX, 
Folders and offer Anvertioing Matter, Genera! Powsenger and Ticket Agent, 


(Mermilsn this polilirstinon OMAHA, NEG, 


NATIONAL GEOGRAPING MAGAZINE 


THE CHICAGO. MILWAUKER AND ST. PAUL RAILWAY 


»-srtOoNS .. 

Electric Lighted and Steam Heated Vestibuled Trains between Chicago, Mil- 
waukee, St. Poul and Minneapolis daily. 

Through Parlor Carson day trains between Chicago, St, Paul ond Minneapolis. 

Electric Lighted and Steam Heated Vestibuled Trains between Chicago and 
Omaha and Slowx City ilsily 

Throtigh revo Cars, Free Reclining Chair Care and Coaches between Chicago 
and Kansas. City, Mo. 


Only two a, from Chicago to Milwaukee. Sevet fast troine exch way, daily, 
with Parlor Cur Service 


Solid trains between Chicago om! principal pointe in Northern Wisconsin and 
the Peninsula of Michigan, 


Tharevaage Traine with Palace Sleeping Cara, Free Reclining Chair Cars and Coaches 
between Chicago and points in lowa, Minnesota, Southern and Central Dakota. 


The finest Dining Cars in the Worlll, 
The best Sleeping Cars, Electric Reading Lampe in Berihs. 


The best and latest type of private Compartment Cars, Free Reclining Chair 
Care, and buffet Library Smoking Cars. 


Everything First-class. First-class People potrouise First-clas Lines, 
Ticket Agents everywhere ec]! tickets over the Chicago, Milwaukee amt St Paul Ry. 


geo. H, HEAFFORD, 
General Passenger Agent, Chicaga, il, 





WHENEVER YOU VISIT WASHINGTON 


9 eset rt tle e626GCe@ 


© MAMMOTH ORY GOODS ESTABLISHMENT : 


iy OFS : 
ieerT 
Jat 


: 
» WOODWARD & LOTHROP 


COQRVOISOSlSSS2 CHSSeoesevece 


Where the LATEST PARIS NOVELTIES $iire always on Exbildthon. 
The attention of these who anticipate purchasing 


BRIDAL TROUSSEAUX 


Is tavited capecially to extreme Pastis NOVELTIES in inatebed sets 
of French Hand-omde Lingerie, ineliting Gowns, Skirts, Chemises, 
Dirawern, Corset Covers, oe. There cay be furnished in any umber 
of pieces desired, 


HANDMADE PRIMAL TROUSSEALS, yar wgpten 
defected in Paris andl exclusive in i ie anu $4 O ‘in £250. 
design! Three of fore pieces 


CORRESPONDENCE SOLICITED, MAIL ORDERS RECEIVE PAQMPT AND CAREFUL ATTENTION. 


TENTH, ELEVENTH, AND F STREETS NX, W. . . . . WASHINGTON, D. C, 
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“Sheriest Line 


Tu 


_ St. Paul and Minneapolis 


and the Northwest 


CHICAGO 
GREAT 
ae _ WESTERN 


RAILWAY 


Fur tickrts fie]. ia ig ay i npr 
tt oe th sil, acd nt ‘oo 






(ig tH. LORD, 
en") Poe's and Ticket Agent. 
LH At 
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| A TYPEWRITER’S 
PRIN TING MECHANISM 
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Dr or Tet £6 
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EAST OPERATION AND 
| PERPERCT EXSCUTION, 





Che Smith. 
Premier 
Cypewriter's 


Superior on This Point as Wall anon All Others. 
ee 








i i eee ae eee erin 






TT) “ ] eee ‘ ribs rh . ra 
sbiivconukey The Smith Premier Typewriter Co., | 
FRIAR CIPLE® CM FLOPS PTRACIBE, Mh 7), UG, a 


$ 


A TY 
Catalogues and Information at Washington Office, No. 1416 F Streat. 










pt saab ab baba a 









DUPLICATE WHIST, COMPASS WHIST, STRAIGHT WHIST AND EUCHRE 


since gmiplicate and Com. | ‘ watt 
pas Witt have conde titi Cosmos Duplicate Whist Score 


feahion there has been on 


unprecedented revivalof in- | wy E 
terest in the game, due to | — 

the fact that mere inch into | &. w 

aur extent clitvinated by | - ——— ee = | 
Se apre of the scores = ——_* a? WwW ESE i 
nade inthe playoafthesame | [[AX[} <a) F ue PRS 


BUF BIicC AT ae — Se Bey | 
Tee Gaim | SCORE 


hats by difieten|, players, 


The one thing needed to 
werteet the new metheel [es 
heed «a convenient device 
by means of which the score 
mile dn the first round can 
be cencealed wotil afber the 
replay of the bands, as o 
knowledge of the firwt score 
often a Ea a pond plarer 
to theke a dectalve pain, and 
nintehes are lost andl won on 
just och litle chanees. 


A Washington pinver has at 
length invented aad pit span 
ie narkel ot a tery bow price a 
iiie device which aimirably 
inewers the purpoee, aod ok ite 
tie tie perees an a peily 
ond) uaefat table otmamett, 
taker. ane pect! meet. Il is 
rolled the" Cows CopeTeR," 
ntl botiiate of m Tite pel leben 
erare) bablet wel a etl koe 
bot Cinta fe elas pert dori 
fA Lae Bee bel peter BL BaP A to 
eee te tithe ceded odubes weet 
the 2) aqaces in fhe “eens 
volo ol the cae, lor ose of 
comiraling oad first scare ms 
ence ge recorded ancl witi] the 
bee) be epee (bt deplicote 
wiidal) or the estitre series itive 
betel (bet coc or biel ) 


os plane will of nace one 









theiikivatiage of this new 
retlided of keeplag ite sterbe, i 
htoeficcmially pre renia the. op 
{Hoente othe maitre of ater her 
tahie from taking advaitiags, 
fiiber by weckhent ae design. of 
rT erie indie of wisi the ned 
ie copalle, The trouble with 
elerps) debe uw ist., rie open AG iu 
that tle replay ie Gable to he fo 
Bueiioed by ttiwmoty of bie oimis 
anil etoce, ond adivibing (lit 
Berdtem ui cmt mach Pare] lati 
tii inn ered pele te tute pu. 


The “Connos ficte. Curd,” 
prepormd: for ar with ihe 
cnc. howe ecreral ntw fea 
tres, ect as. ecole for Teotle 
Diplicate acl Corny Why let 
and (ore ther reveren) bor Bory light 
Witt, citer, fcr., thon ena- 
Miling tite mame comiier aad score 
‘o be net foray pime of cards. 


rirn, Whikineun, | 


Revretl [is 


| | 
| 


Caberlpk i : 





Cras Coie, wehtin taliliect 
cet airtiete] Oo, gee, oe 
lpr, aoe suerte in either pola 
oraiiver finish, pote, apiene | 
fur fa73% aa dot faz Gy onl, yg 
ce cyece entra. Cetmc@ BKoore 
papaya fa ‘Spay = if ie ; i 
tS PCRS for Eee, Gey Be a 
free of pewtage : | Pamake 


Ask to ete samples ot ony 
Stationers, of order dinect trom 
the Gentral Agents 
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E. MORRISON PAPER CO., 1009 Penna. Avenue, Washington, D. C. 





NATIONAL GEGURAPHIC WAGAZINE 


NATIONAL GEOGRAPHIC MONOGRAPHS © 


On the PavYaical Paar tr TH Nasr: étepace deskenel expecially bo anpply te teachers anil 
ade ptenl geography fresh and interesting material with which to anpplement Oe regular teat book, 


LIST OF MONOGEAPH A COMPHISING VOLUNIE I 


Leet al POVEINGEArUM THC REAR " i ® o s . 


GEnnRAL PomonarMic Piarcien «© = = = «© « f. W. Pawel 
PATS bate fir bieee of THe Darrah Starrs - - ox) 

itech Aap That Makeeie oF tan ATLANTIC CoeaT ‘Poot. SM. fi, Faaber 
PRESENT avD Exrivcr Lakes OF Nivatia - Prof tC Bassett 
APPALACTILAN Mocrnynt4iss—Nosgrnaeas Secrin eo = = ee ULE 
APPALACHIAN MOCNTAINE—DOUTHERS Sect = €. Willard iteaypee 
MT. SHASTA—A TIMCAL ExTIWET Votcamo « &| = + Fi Thier 

THa New HeGLANO PLATAALr «= -_ - - . Teuf, W. Sf. Beate 
NMUASS ait. abn fre Aero r . . * G. Ky Gilbert 


Prive [er cule set of tet mumiegtpls @1.80, Fire ete todna address, O00. Single meinographa, S0c, 


Rema wath orter ta AMERICAN BOOK COMPANY, 


Mew Work . Cincinnmawat ; CcChHlcage 





Itipans Tabules aselst digestion, 


TERRESTRIAL MAGNETISM 


An International Quarterly Journal 





Edited by L. A. BAUER 
With the Co-operation of Eminent Magneticions 





PERE if Meare, ie, ieee, the Pomittt, clewobed exclosipely to Terrecatrla) Magmetian aie allied 
ice, Gi oe  Ceitriis, Arista, Aitmis phere Vieetricity, ele. eplete op tts tmiceubnl 
Tolhinme Tie eerie O-operntion esteiidedl lie Cle tethers in thls promising feild vi Hitwtdtisniing: at 
alertidentiy shown bey tier eenbeers Ure far Jeane, hes inde this fortial he internatanal aroun ber 
king hnvewn the latest echkeeemenia The magnetic pereitle ioe been pol a proinis Lye dep sa reoeach 
of coetacch, fe oniy in terrestrial, let de commical physica, that this fourtal afpenis too later elgae af 
ee | oe The gotgre plier, (he peahingial. thee inetretome|r, Ue tieinnilegist—all ere jotereateil in 
the derriopmet al (he siigect of terrestrial inagnetion. tt shoul therehern tecrive (heir supepiort. 
Antig the onatritic}ies of: live sialn articles te the poet heer beech Miceete Tinie, erged. Chree 
Bechenhagen, Littieiobes, Bieber, Sth, Scheer, wilde Tiiko 


Puture nam bers will contain 
by 
“The Earth, a Great Magnet,"* 
bie Le; . a. PLETING 


“The Electrification of the Atmosphere,"’ 
ly The. ACER AR VER MeATIK 


“The Heicht of the Aurora,”* 


Avy hor, CLEVELAND ARBRE 


“The Distribution of Magnetic Observatories,” 


i Eh beta } 
Ar. Peg. MAM NSCWUESTALeEN, 
rin, £te 


The see wl the Jourial ia royal octawo, wwe cn raciing thin eo pages EMceet le atecripth 
pice) Tw dollars; singie oinbore, Git cette, Purrign wabs inthe price ine sivillinties, tae 


marks, o¢ clewen trance, = Adllir= . . 
TERRESTRIAL MAGNETISM, 
The University of Cinclenati, Cincinnati, Ofphis. 
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x HOPLE like to-read about the great 3 

i * "sand wonderful country of the © 
-. Loe af its quaint and curbs 
an fowns, fs ancient civilizations, its 

. - natural marvels, ‘They like to get ac 


7 curate 





ee 


3) You enn grt-a copy thy erie an 

a S. F. B. MORSE, 
Southern Pacific, 

(owed sending 10. 0tm. te defray postage, 










NATIONAL GEOGRAPHIC MAGAZINE 


| information about California 
“ and the Pacific Const. This is because 
‘- x most people want to some duy see these ¢ 
ss. things for themselves: 66. 2 aw OF 


rough Sto yland 
to Sunset Seas,” 


- ‘toil is artistic, 
P four people saw on just such a trip as 





ee 
A charming beok ceevering Usene 
Kects de deed Lew Whe 7 
PASSENGER OEPARTMENT 
P. an ow Tun . 
* Southern Pacific Railway, 
anid aril be sent to any ore, Poe pail, 
on rooript of TEN CENTS. 
eM 
THE BOOK IS ENTITLED 


» ina 


RODE EIR he RE Re ee ee ee ee 


AND IS A WONDERFULLY HAND- * 
SOME VOLUME OF 205 PAGES, § 
WITH 160 ILLUSTRATIONS. ... S- 

The paper used is FINE PLATE 3 
PAPER, und every typographical de- z i 
It is a story of what § 





you would Nike to make: 2.1 6. su 


i i 
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~How a Donkey 
Found a Mine. 


ACHE history df mine discoveries in the West is full of strange and 

amusing iicidents, Maavy wf the mest celebrated mines ar 
ites tive been tind by acchlent. Some of thee dicctdental dis 
foveries are louetilble in the extreme. One cof tein ascurread: in 
COnRECTION With the dishowery of one oof the richest mines-in’ the 
(aur dAléne country In Wahe, in this cake 9) common donkey, or 
jockiuss, of “burro,” is one Chooses to term it, was credited with the 
fotine Of the mine, 

‘The Northern Pacific Railway's flniely Hustratedt tourist browne, 
Wondertand, "97, Tis chipter on mining ii the West, in owllel) the 
Incident othoted’ ty is given. Tt shows how, from slight ur trivial 
things, great results toy tow. There are alsi irtivles on Vellowstune 
Park, Alaska, Cattle Raising, etc, By sending Six Cutits iy pistons 
stumps to GHAS, S. FEE, Gen. Poss. Agent, St. Paul, Minn., ny ote 
coq obtain a copy of this bool. ft is fall of historical fact and descrip. 
HVE NoTalive, 70d valuable ase school textbocfe, 
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GREATEST SOUTHERN SYSTEM, 
Penetrivtes with t= main line on brooches eleht Stale 
Syuth of the (hie and Missixeipp) Mivers, ani in erik 


Junetion with ft= friewdly altho cabiperetidetes moun thers al 
the Omnmmercial centers of bbe South dnd SriihisWemk « « 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
ea = BETWEEN. 25 

Washington am) Nashville via Solistury, Asteville, Knoxville and 
Cot toeegea. 

Whkhingionw ani Tamigus via (oliver tta, Sava wo Siacheawvillis, 

Washlocton and Memphis via Minin, Biraingiiam aod Kec. MM. A 

Wiuahipeton and New Orieaus vin Athlete, Menteumers God Mobile. 

Norfulk aml Chattionogn vie Salisbury, Asteville and Kavx ville, 


Pullian Sleeping Cors—Dining Care—imy Criie les, 





Additional Troon for lich! iravelere. e+ a 
The direct line to the | FLORIDA, GULF COAST and TEXAS, 


Winter Resorts of | —. « « MEXICO and CALIFORSIA, 
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Fivevet Dar Lee fy gud from Acbesilie am) Hot icine —" Tae Leta! of the Ty 
i a ——E— 





Write forMape Folders. 
YW. ewok, Genen) Apes we Doheny, ee Tork Oo 

) i, ESN, Penaesiet Ager, rt Cera Street) Westie aes 
Lm ECA Ceaeeded Agceial Pemern jer Eke pe tteent. aati iM, & 
J ik WIKRE D) Foon Aer. Noe, Fe 
. 2 PASI. Assletayt Geeern! Poorer gr Agret Blienif. 4 : 
Coke: eter TEL: Adee eee) Pdeeeeiger Aprmt, Cheltiereee Tes 
wo) TAYLOF, 4s6lta0t Geers) Peeeiiper apr Liitihergi By 

A ca, “Tree Manag A) TRE. Ceseeu! Peeettige® Acin! 


The Mutual Life Insurance Co, 
OF NEW YORK, 


RICHARD A. McCURDY, President, 
Is the Largest Insurance Company in the World. 





The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 
Has a Larger Premium Income - - - ($39,000,000) 
More Insurance in Force - . . - = (§$918,000,000) 
A Greater Amount of Assets - - - < ($239,000,000) 
A Larger Annual Interest Income - - ($9,000,000) 
Writes More New Busincss - - - =  ($196,000,000) 
And Pays More to Policy-holders - - ($26,000,000 in 1896) 
Tt has paid to Policy-holders since | + nN 19: 
its Peeinication in 1848, ps: = SARTO THE 


ROBERT A. GRANNISS. Vice-President 





WALTER A OIL LETTE; Genery! Meeares, FHREDEMC COM WELL. Fema, 
AAC PS LLOYD, decent Vice- Preelicct, MOY S2CLINTOCE, Auviuary 


WILLIAM J. LASTOS, Secrrtary 


pine ASOT RL, RE WARING TON, CO. 
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